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and are other protein partners involved? Finally, what
RNA binding proteins regulate the neuron-specific pre-
mRNAs that are apparently not targets of Nova-1?
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neurons are replaced throughout adulthood, whereasA Tale of Two Neurons HVC!X neurons are not. Thus, it would be advanta-
geous to separately manipulate these two types of pro-
jection neurons in order to study the regulation of adult
neurogenesis in HVC. Scharff et al. (2000) did just that,Neurogenesis has long been left off the list of tools
available to the adult brain for plasticity. Reports of which let them examine the kind of cell death that leads
to addition of new neurons in adult HVC.adult neurogenesis are increasing, however, with recent
descriptions in macaques (Gould et al., 1999) and hu- To selectively lesion these projection neurons, Scharff
et al. (2000) used a targeted photolysis technique (Madi-mans (Eriksson et al., 1998). In contrast, it has long
been known that the avian telencephalon receives new son and Macklis, 1993). One group of HVC projection
neurons was retrogradely labeled with a compound that,neurons throughout life. Adult neurogenesis has been
enthusiastically studied in songbirds, which are espe- when photoactivated with a laser, resulted in apoptosis.
They found that induced cell death actually resulted incially fascinating given that new neurons are incorpo-
rated into circuits important for song behavior (reviewed increased incorporation of new neurons into HVC. This
shows that cell death can trigger neuron addition, whichby Alvarez-Buylla and Kirn, 1997). The high vocal center
(HVC), a nucleus critical for song production, has regular had been previously suggested by an observation that
cell death preceded new neuron addition (Kirn et al.,neuronal addition in adult zebra finches. How these
adults maintain their stereotyped song in the face of 1994). Specifically, Scharff et al. (2000) found that in-
duced death of HVC!RA neurons in adult birds ledongoing neuron addition is a great mystery and indicates
that the incorporation of these new neurons must be to an increase in new HVC!RA neurons. In contrast,
induced death of HVC!X neurons did not result in in-tightly regulated. The paper by Scharff et al. (2000) in
this issue of Neuron steps toward an understanding of creased neuron addition. In juvenile birds, however, this
precise lesion resulted in incorporation of new HVC!RAthe regulation of neuronal addition into a fully mature
brain. Also, because of the association between HVC neurons, rather than HVC!X neurons. So, the good
news is that new neuron incorporation will follow celland vocal behavior, this study begins to address
whether neuron addition is a source of song plasticity. death, but the bad news is that not every kind of cell
can be recruited.The authors examined the incorporation of new neu-
rons into HVC of adult zebra finches. HVC is the origin The authors also examined the songs of the adult birds
that had experienced both death and ensuing addition ofof two pathways in the song system, a group of nuclei
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HVC!RA neurons. For some birds, song deterioration This article offers a rare glimpse into the regulation
occurred during the first week after induced death. This of new cell recruitment into a fully mature brain. Dis-
deterioration was then followed by variable recovery to covering the mechanisms governing the type of neuron
normal song production, during a time concurrent with added and its placement within the song circuit will
recruitment of new neurons. How the detailed time provide important information regarding restrictions on
courses of cell death and new neuron incorporation neurogenesis in the adult brain. Furthermore, if new neu-
compare to that of song deterioration and recovery is ron recruitment is essential for song recovery, then train-
unclear; however, this result raises the possibility that ing a new neuron for its new job is likely to involve a
new neurons can restore components of song lost after complex interaction of different signals, including mo-
cell death. lecular cues, contacts with neighboring neurons, and
The mechanism for this increased and restricted neu- experience. The song system is a promising arena for
ronal recruitment in HVC is unknown and may involve sorting these questions out, given its provocative mix
control at the levels of neurogenesis, of migration into of neurogenesis and vocal behavior.
HVC, or of neuron survival. Particularly, why aren't
HVC!X neurons replaced? Are progenitor cells incapa-
ble of making this type of neuron, or is the molecular Michele M. Solis
environment in HVC unable to attract or sustain this type Department of Psychology
of neuron? The developing nervous system has a wealth University of Washington
of mechanisms controlling cell fate determination
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(McConnell, 1995), and it will be important to compare
these to the mechanisms available to adult brains.
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to exhibit song plasticity. Both deafening (Nordeen and
Wang, N., Aviram, R., and Kirn, J.R. (1999). J. Neurosci. 19, 10554±
Nordeen, 1992) and altering auditory feedback (Leo- 10561.
nardo and Konishi, 1999) can cause gradual song deteri-
oration in adults. Given this behavioral plasticity, it is
tempting to attribute a role for the incorporation of new
neurons described here. Indeed, a recent study shows
that neuronal incorporation into HVC is decreased fol-
What's the Matter? White Matter?lowing deafening (Wang et al., 1999). If neuronal incorpo-
ration could be increased in these deafened birds, would
this aid song recovery? Similarly, when altered auditory
feedback is removed, birds take several months to re- Although many children acquire reading skills rapidly
cover their original songs. Does this song recovery rely with some formal training, for others learning to read is
on new neuron recruitment? If so, would auditory experi-
among the most difficult challenges they face in the
ence be required to instruct new neurons, perhaps via
first few years at school. The reasons for these largethe stable HVC!X neurons (Nordeen and Nordeen,
individual differences in skill acquisition are still ob-1992)? This idea emerges again when considering the
scure, with the relative contribution of biological andeffects of X lesions in juvenile birds: these birds' songs
environmental factors vigorously debated. As the socialbecome extremely variable and do not recover (Sohrabji
and economic consequences of widespread illiteracyet al., 1990; Scharff and Nottebohm, 1991). HVC!X neu-
can be profound, better understanding of the brainrons are presumably killed by an X lesion, and so these
mechanisms responsible for the acquisition of readingbirds may well have substantial incorporation of new
skills has become a national priority (Lyon, 1995).HVC!RA neurons. Their lack of song stabilization could
The localization of the neural mechanisms responsiblestem in part from the missing HVC!X neurons, which
might leave any new neurons without instruction. for reading has been an area of active investigation for
